Acoustical analyses on the calls of dugong by Ichikawa, Kotaro et al.
TitleAcoustical analyses on the calls of dugong
Author(s)Ichikawa, Kotaro; Arai, Nobuaki; Akamatsu, Tomonori;Shinke, Tomio; Hara, Takeshi; Adulyanukosol, Kanjana





























































hasbeenappli dextensivelyfornon－Observableanimals  









animalofstudy nditcmbeusedtomonltOrVOCalbehavior  
Ofseveralindividualsatonce・TbperformanefEective  
rnonltOrlng，theaIlimalofstudymustvocalize仕equently  
arldthe rcal1smus beeasilyseparatedfromthebackground  































★USM：Uれd訂Wa血幻11m‖知柁1met訂   
∫gg・2・βわcたdよ〟gr〟mげ班grecor‘ブ和平∫ge刑．  
．LlrrMJ∫〃ハ・り・  
Ana rlalsurveywasperformedsimultaneouslytosupport  
thev ualobservationfromtheresearchvessels．Itisone  
Ofthemosteffectivemethodstoobservethepresenceof  



















lOO－300m．The distance between the research vessels  



















































α乃dま∂たfたre甲eCかeJy r仰eり〟〃dわ〃g血rαffβ〃C〟JJ  
W油呼PrOズimdfeけ¢r4．∂∫α〃dエβた〃z仲〝叫・  



















Ffg，5，β〟r（‡f∽柁V∫舟eq〟e柁Cγqr血g（）〃gC（‡JJ，   
rIbblel．Acousticalchara teristicsofdugongca11  
Figure6showsthedistrib11tionofvocalization  














dugonghadtwopattemsinvocalizationiIlterVal   
























ぞ 5□  

















angletotheresearchvessel・   


























non－VOCalizmgwerealsoobserved・Thereweresudden   





Forthedirectionanalyses，VOCalizationdat reco dedfr m  
12：250nthe6爪ofMardlWere11Sed．On6（h，therehadbeen  



















longcallsmaybevocalized．   
凱Ⅵ血勘助ゆ椚  
Movementofadugongwasdescrlbedwiththechangein  


















Th sesimulta eOuSequationsaresoIvedand  
thentanOisconvertedtoresultirlEq．（2，a）and（2．b）．  
ズ＝ （2▲a）  
γ＝；…：d （2・b）  
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